Foxl1 null mice have abnormal intestinal epithelia, postnatal growth retardation, and defective intestinal glucose uptake.
Mice lacking the mesenchymal winged helix transcription factor Foxl1 exhibit markedly abnormal small intestinal epithelia and postnatal growth retardation. We investigated whether defects in intestinal nutrient uptake and specific transport processes exist in mice homozygous for a Foxl1 null allele (Foxl1-/-). Foxl1-/- mice and controls on a defined genetic background were weighed regularly and killed at 2, 4, and 12 wk of age. Intestinal uptake studies, quantitative real-time PCR, RNase protection assays, and Western blot analyses were performed. Foxl1-/- mice have dysmorphic small intestinal epithelia and postnatal growth retardation. Foxl1-/- mice demonstrate decreased small intestinal uptake of D-glucose in all age groups studied. Intestinal uptake of D-fructose and two amino acids, L-proline and L-leucine, is not altered. Consistent with these findings, Foxl1-/- mice show decreased levels of the intestinal D-glucose transporter SGLT1. Expression of sucrase-isomaltase, lactase, GLUT2, and Na+-K+ ATPase are not changed. Foxl1-/- mice demonstrate markedly abnormal intestinal epithelia, postnatal growth retardation, and decreased intestinal uptake of D-glucose. The specific effect of Foxl1 on intestinal d-glucose uptake is due to decreased production of SGLT1 protein in the small intestine. Thus we identified, for the first time, a link between a mesenchymal factor, Foxl1, and the regulation of a specific epithelial transport process.